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ABSTRACT 

Twenty-one managed lakes were test netted to determine survival and con- 
dition of experimentally stocked fish and the status of native fish stocks. 

A creel census of sport fishermen was conducted for the fourth consecutive 
year on the Gulkana River. There was a 30 percent increase in the number 
of chinook salmon, Oncorhynchus tshaz+jtscha- (Walbaum) , caught. This creel 
census revealed that 5,065 anglers fished 27,406 hours and caught 492 chinook 
salmon and 392 sockeye- salmon, -- 0. nerka (~albaum) . During salmon escape- 
ment counts conducted after the sport fishery terminated, a total of 1,136 
chinook salmon were enumerated in the Gulkana River. This number is 
slightly higher than the 6-year average of 1,024. 

Length data were taken from 190 sport caught Gulkana River Arctic grayling, 
Thymallus arcticus (Pallas). These fish ranged in fork length from 197 to 
425 millimeter and averaged 294 millimeter. Measurements taken of 100 
grayling captured in 1968 demonstrated a length range of 177-425 millimeters, 
and an average length of 290 millimeters. 

Salmon escapement surveys were conducted in 1978 on streams tributary to 
Valdez Bay; 77 pink salmon, 0. gorbuschu (Walbaum), and 6,734 coho 
salmon, - 0. kisutch (~albaum), were counted. 

A creel census of sport fishermen was conducted in Valdez Bay during 1978. 
Seven thousand four hundred sixty-two anglers fished 44,566 hours to catch 
7,492 pink salmon, 1,967 coho salmon and 1,239 chum salmon, 0. - -  keta 
(Walbaum). Experiments were conducted at Valdez to determine the feasi- 
bility of rearing coho salmon smolts in the sewer lagoon system. High 
water temperatures, chlorination treatment and interrupted flows of 
aeriated water appear to severely limit any potential for fish rearing. 



Studies of the  Robe Lake system were continued i n  1978. From these  
s tud ies  it i s  apparent the re  is no p r a c t i c a l  means of improving smolt 
r ea r ing  c a p a b i l i t i e s  i n  t h e  system. 

BACKGROUND 

The Copper River Basin and Upper Sus i tna  River drainage a reas  a r e  typica l  
of many within the  s t a t e  i n  t h a t  r ec rea t iona l  angling opportunity i s  pro- 
vided by a number of anadromous species  and by indigenous and stocked lake  
and stream dwelling f i s h e s .  

The stream dwelling species most o f t en  taken by spor t  anglers  a r e  Arct ic  
grayl ing ,  chinook and sockeye salmon. 

The p r inc ipa l  lake dwelling species  caught by rec rea t iona l  anglers  i n  the  
Glennallen a r e a  a r e  the  indigenous species ,  burbot,  lake  t r o u t ,  and Arct ic  
grayling;  and the  introduced species ,  coho salmon and rainbow t r o u t .  

The majori ty of angling pressure  i s  on waters adjacent  t o  the  highway 
system. This area,  including t h e  Copper Basin, Cordova and Valdez, has 
over 650 miles of the  Alaska Highway System. A map of the  study a rea  i s  
presented i n  Figure 1. 

The Cordova a rea  is  pr imar i ly  commercial f i s h i n g  or iented .  Access t o  t h i s  
a rea  i s  only by boat o r  a i r c r a f t .  Sport f i s h i n g  e f f o r t  i n  s a l t  water i s  
l i g h t  and pr imar i ly  f o r  coho salmon, chinook salmon, and ha l ibu t .  Fresh 
water angling i s  d i rec ted  toward coho salmon, cu t th roa t  t r o u t ,  Dolly Varden, 
and stocked grayling.  A s i g n i f i c a n t  increase  i n  spor t  f i s h i n g  e f f o r t  i s  
not an t i c ipa ted  u n t i l  access t o  and wi th in  t h e  area  improves. 

Most of the  r ec rea t iona l  angling oppor tuni t ies  i n  the  Valdez a r e a  a r e  
provided by anadromous species,  including pink salmon, chum salmon, coho 
salmon, and bottom f i s h .  A l l  f reshwater  drainages i n t o  Valdez A r m  a r e  
closed t o  salmon f i sh ing ,  but Dolly Varden a r e  taken i n  f a i r  numbers. 

s ince t h e  completion of  the  Trans-Alaska p ipel ine ,  t h e r e  has been a sub- 
s t a n t i a l  decrease i n  t h e  human population. However, t h e  number of people 
permanently r e t a ined  fo r  maintenance of  t h e  p ipe l ine  br ings  t h e  population 
above pre-pipel ine  l eve l s .  The f i s h  s tocks  a r e  genera l ly  i n  good condit ion,  
so the re  appears t o  be no need f o r  more r e s t r i c t i v e  angling regula t ions  a t  
the  present  time. 

A c t i v i t i e s  reported i n  the  following t e x t  a r e  d i rec ted  toward t h e  research 
and management needs of these  species and toward t h e  attainment of  des i rab le  
l eve l s  of  angler  u t i l i z a t i o n .  The species  of f i s h  discussed i n  t h i s  repor t  
a r e  l i s t e d  i n  Table 1. 
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Figure 1. Map of the Study Area. I 



Table 1. List of Fish Species Discussed in This Report 

Common Name Scientific Name and Author Abbreviation 

Pink salmon Oncorhynchus gorbuscha (Walbaum) PS 

Chinook salmon Oncorhynehus tshawytscha (Walbaum) KS 

Chum salmon Onco~~hynchus keta (Walbaum) CS 

Coho salmon Oncorhynchus kisutch (Walbaum) SS 

Sockeye salmon Oncorhynchus nerka (Walbaum) RS 

Dolly Varden Salve Zinus ma h a  (Wal baum) DV 

Lake trout SaZve Zinus namaycush (Walbaum) LT 

Rainbow trout Saho  gairdneri Richardson 

Steelhead S a h o  gairdneri Richardson 

Cutthroat trout SaZmo cZarki Richardson CT 

Arctic grayling ThpaZZus arcticus (pal  las) GR 

Threespine stickleback Gasterosteus aculeatus Linnaeus TST 

Burbot Lota Zota (Linnaeus) BB 

Halibut 

Sucker 

HyppogZossus stenozepis Schmidt H 

Catostomus catost~mus (Fors ter) S 



RECOMMENDATIONS 

1. The s tudy  of  anadromous f i s h  s tocks  i n  t h e  Upper Copper R i ~ e r  dra inage  
and Pr ince  W i l l i a m  Sound should be continued t o  determine t iming and 
magnitude o f  runs. 

2 .  Monitoring of  se i smic  a c t i v i t i e s ,  road and br idge  cons t ruc t ion ,  p ipe-  
l i n e  maintenance, and o t h e r  land  uses  should be continued t o  a f ford  
maximum p r o t e c t i o n  t o  t h e  f i s h e r y  resource  and h a b i t a t .  

3 .  Continued eva lua t ion  should be made o f  experimental f i s h  s tocking  t o  
determine t h e  spec i e s  of  f i s h  b e s t  s u i t e d  f o r  i nd iv idua l  lakes  and t o  
compare t h e  s u r v i v a l  and growth o f  va r ious  r a c e s  of rainbow t r o u t  and 
coho salmon. 

4 .  Cataloging and inventory  surveys should be continued on a l imi t ed  
b a s i s  a s  r equ i r ed  t o  i nc rease  ou r  knowledge o f  t h e  f i s h e r i e s  resources  
i n  t h e  a r e a  and provide more f i s h i n g  oppor tun i t i e s  f o r  t h e  angler .  

5 .  Inves t iga t ions  o f  g ray l ing  i n  t h e  Gulkana River should be continued 
t o  determine age-length composition of' s p o r t  caught f i s h .  

6 .  Inves t iga t ions  of  waters  i n  t h e  Valdez a rea  should cont inue a s  requi red  
t o  determine t h e  f e a s i b i l i t y  of  proposed r e h a b i l i t a t i o n  and enhance- 
ment programs o f  salmon s tocks .  

7 .  Creel  census programs of primary f i s h e r i e s  such a s  t h e  Gulkana River 
and Valdez Bay should be continued t o  determine t r e n d s  i n  ha rves t  
and e f f o r t .  

OBJECTIVES 

1 .  To determine t h e  magnitude of  va15ous f i s h  s tocks  and 
develop p l ans  f o r  t h e i r  enhancement. 

2 .  To determine s tocking  measures, formulate  recommendations 
f o r  t h e  management of  a r ea  waters ,  and d i r e c t  t h e  course 
of  f u t u r e  s t u d i e s .  

3 .  To determine t h e  environmental c h a r a c t e r i s t i c s  of  t h e  
e x i s t i n g  and p o t e n t i a l  r e c r e a t i o n a l  f i s h i n g  waters  of  
t h e  job a rea ,  and where p r a c t i c a l ,  ob t a in  e s t ima te s  of 
t h e  s p o r t  f i s h  ha rves t  and ang le r  p a r t i c i p a t i o n  r a t e s .  

4 .  To determine t h e  e f f e c t s  of  proposed cons t ruc t ion  
programs on f i s h e r i e s  and f i s h e r i e s  environments, and 
assist i n  determining t h e  cu r r en t  s t a t u s  of pub l i c  
access ,  and access  needs t o  t h e  r e c r e a t i o n a l  f i s h i n g  
waters  wi th in  t h e  job a rea .  



TECHNIQUES USED 

Standard techniques descr ibed  by Williams (1971) were used i n  lake and 
stream surveys and f o r  c o l l e c t i o n  of f i s h  samples. Each t e s t  n e t t i n g  was 
conducted f o r  a  minimum of  16 hours ,  inc luding  an overnight  per iod .  
Salmon enumerations were made from a i r c r a f t  and on foot .  A l l  measurements 
of f i s h  lengths  were from snout t o  fo rk  of t a i l .  

The Gulkana River was d iv ided  i n t o  t h r e e  s e c t i o n s  f o r  purposes o f  c r e e l  
census, based on a c c e s s i b i l i t y .  These s e c t i o n s  were ( 3 )  lower, from t h e  
mouth upstream f o r  a  d i s t a n c e ' o f  two mi l e s ;  (2) middle,  i n  t h e  v i c i n i t y  of 
t h e  Richardson Highway br idge ;  and (3)  upper,  from t h e  mouth o f  Sourdough 
Creek upstream t o  t h e  West Fork of t h e  Gulkana River.  

During t h e  c r e e l  census on t h e  Gulkana River t h e  f i s h i n g  day was determined 
t o  be between t h e  hours of 8 a.m. and midnight,  and was f u r t h e r  divided 
i n t o  four  s epa ra t e  4-hour per iods .  Weekends and hol idays  were each 
censused dur ing  two randomly chosen 4-hour pe r iods .  Two randomly chosen 
weekdays p e r  week were each censused dur ing  one randomly s e l e c t e d  4-hour 
per iod .  This  c r e e l  census schedule was appl ied  t o  a l l  t h r e e  s e c t i o n s .  

During t h e  c r e e l  census conducted a t  Valdez t h e  f i s h i n g  day was determined 
t o  be from 7 a.m. t o  10 p.m. This f i s h i n g  per iod  was divided i n t o  two 
7 1/2-hour per iods .  Period A was from 7 a.m. t o  2 :30 p.m. and Period B 
was from 2:30 p.m. t o  10 p.m. During weekdays censusing was conducted 
during s i x  randomly s e l e c t e d  per iods .  On weekends and hol idays  censusing 
was conducted during t h e  e n t i r e  f i s h i n g  day. 

During Robe Lake i n v e s t i g a t i o n s  minnow t r a p s  were used t o  c o l l e c t  j uven i l e  
salmon. Dissolved oxygen concent ra t ions  were determined us ing  a Hach k i t  
wi th  powder pi l lows.  

Populat ion Sampling, Managed Lakes -. 

Test  n e t t i n g  was conducted on 21 managed lakes  i n  t h e  Copper River and 
Pr ince  W i l l i a m  Sound dra inages  dur ing  1978 and t h e  r e s u l t s  a r e  shown i n  
Table 2 .  

South Jans  Lake was t e s t  n e t t e d  i n  1978, and a t  t h a t  t ime 154 coho salmon 
were taken a t  a  r a t e  of  4.28 p e r  n e t  hour.  Test  n e t t i n g  c a r r i e d  out  i n  
1977 resu l t , ed  i n  a  ca t ch  o f  on ly  two salmon f o r  a  ca t ch  r a t e  of 0.09 p e r  
n e t  hour. The 1977 t e s t  n e t t i n g  was done i n  mid-June and i n  1978 n e t t i n g  
was c a r r i e d  out  i n  mid-August, t hus  d i r e c t  comparisons a r e  not  app l i cab le .  
'I'he longer day l igh t  hours i n  June may have a l s o  been a  f a c t o r  in f luenc ing  
t h e  low ca t ch  because o f  n e t  avoidance. 

Peanut Lake was stocked with coho salmon i n  1973 and 1977. Test  n e t t i n g  
i n  1978 took only  fou r  salmon f o r  a  ca t ch  p e r  n e t  hour o f  0.19. Test  f i s h -  
i n g  wi th  rod and r e e l  was conducted a t  t h e  same time and 19 coho salmon were 



Tabla 2. G i l l  Net Summary, Previous ly  Surveyed Lakes, 1978. 

Length Meon 
Nmber Range Length P e r c e n t  

Nume Location o f  F ish  S p e c i e s  (nun) (mm) Frequency*' Composit ion 

Buffa lo  S25E 1/4 T3N R7W 16 SS 205-240 220 
4 RB 305-405 340 

C r a t e r  529 T4N R6W 2 RB 200-220 210 .09 100 

For ty  Foot 516 T4N R7W 5 GR 140-230 201 .23  100 

North J a n s  S17 T6N R6W 179 RB 92-331 223 1.88 100 

South J n n s  S21 T6N R6W 154 SS 180-270 223 4.28 100 

Moose 513.14 T4N RSW 12 GR 
6 SK 
1 BB 

Peanut S16 T4N R7W 4 SS 120-145 132 .19 100 

Peanut Rod 6 r e e l ,  
2.5 nnglor  hours 19 SS 7.60 100 

Sculp in  S16 T4S R7E 12 RE 265-520 338 .32 100 

S t r e l n a  57 T4S R7E 

Small Lakc 
(Tok llwy.) S33 TSE R l l N  48 SK 250-485 425 1.1 100 

Robe S17 T9N RSW 44 SS 85-115 99 .56 
16 DV 105-460 309 .21 

S RS 510-590 562 .06 

4 - l / ?  Ellle 
P i t  S?O T9N R5W 19 DV 110-500 322 .36 100 

Tex Smith S27 T4N R6W 4 SS 225-300 264 .44 100 

Three Eli le  S35 T i 5  RSE 99 GR 109-240 173 3.54 
6 RB 220-290 242 .21 

Tolsonn 524 T4N R5W 47 GR 101-368 245 2.47 
14 SK .73  

Tko blile S2 T4S R5E 0 .73  

Old Road S13 TJN RilV 0 

Old KonJ Rod 6 r e c l ,  
1.5 a n g l e r  hours  9 SS 126-155 145 6.0 100 

Round S14 T4N R i W  1 RB 285 285 .67 100 

Tj l i ~  S16 T4N R7W 10 RB 149-190 170 6.67 100 
Rod E r e c l ,  
1 . 5  a n g l e r  hours 

DV I)olly Vnrdcn RB - Rainbow t r o u t  
SS - Coho salmon SK = Sucker 
Gk = Grayling 

" Frequcnsy i s  number of f i s h  p c r  n e t  hour. 



taken a t  a r a t e  of 7.60 f i s h  pe r  hour. This  l a k e  was a l s o  n e t t e d  during 
mid-summer when long day l igh t  hours could have increased  n e t  avoidance. 

North Jans Lake received an experimental p l a n t i n g  o f  8,000 Swanson River 
rainbow t r o u t  and 4,000 Ennis-Ship Creek rainbow t r o u t  i n  October, 1977,for 
t h e  purpose of determining which s t r a i n  exh ib i t ed  t h e  b e s t  s u r v i v a l  and 
growth. Both s t r a i n s  of  t r o u t  were stocked a s  f i n g e r l i n g s .  The Ennis-Ship 
Creek t r o u t  were t h e  l a r g e r  of  t h e  two a t  103/ lb . ,  while  t h e  Swanson River 
t r o u t  were 131/ lb.  Tota l  s tocking  d e n s i t y  of  t h e  l ake  was 207 f i s h / a c r e  
with t h e  d e n s i t i e s  f o r  Swanson River and Ennis-Ship Creek rainbow a t  138 and 
60 f i s h / a c r e , r e s p e c t i v e l y .  This  dens i ty  i s  considered l i g h t ;  however, no 
more rainbow t r o u t  were a v a i l a b l e  f o r  t h e  experiment. Both s t r a i n s  of t r o u t  
were marked; t h e  Swanson River t r o u t  had a l e f t  v e n t r a l  f i n  removed and t h e  
Ennis-Ship Creek rainbow t r o u t  had a r i g h t  v e n t r a l  f i n  c l i p .  A t  t h e  time of 
s tocking  t h e  l ake  was considered bar ren  o f  o t h e r  f i s h ,  s i n c e  only  two a d u l t  
coho salmon were taken i n  1.23 hours of  t e s t  n e t t i n g .  

Surv iva l  and growth d a t a  were c o l l e c t e d  from f i s h  taken by v a r i a b l e  mesh g i l l  
t e s t  n e t s  i n  September of 1978. Growth information showed l i t t l e  d i f f e r e n c e  
between spec ies ;  t h e  Ennis-Ship Creek rainbow and t h e  Swanson River s tock  
had mean fo rk  lengths  of 245 mm and 222 rnm, r e s p e c t i v e l y .  G i l l  n e t  ca t ch  
d a t a  shows 197 f i s h  were caught i n  95 hours of  e f f o r t .  Swanson River r a i n -  
bow cont r ibu ted  162 f o r  a n e t  frequency of 1.72 f i s h  p e r  n e t  hour,  while  n ine  
Ennis-Ship Creek f i s h  taken had a n e t  frequency of  -09  f i s h  per  n e t  hour and 
seven rainbow t r o u t  could no t  be i d e n t i f i e d  a s  t o  o r i g i n  because of f i n  
regenera t ion .  This  p a t t e r n  had been previous ly  repor ted  by Watsjold (1973, 
1975) when Age 1+ Ennis t r o u t  showed poo:r s u r v i v a l  r a t e s  i n  Matanuska Valley 
waters .  Tes t  n e t t i n g  i n  1.978 captured .02% of  t h e  Swanson River t r o u t  
o r i g i n a l l y  s tocked,  compared t o  .002% of t h e  Ennis-Ship Creek t r o u t  
o r i g i n a l l y  p lan ted  i n  North Jans  Lake. 

Gulkana River Creel  Cens~x:; - 
A c r e e l  census of  r e c r e a t i o n a l  fishermen was conducted f o r  t h e  fou r th  ron-  
s ecu t ive  year  on t h e  Gulkana River (Figure 2 ) .  This  census was conducted 
from June 12 through August 13. The est imated e f f o r t  and ha rves t  i s  pre-  
sented and compared t o  1976 and 1977 d a t a  i n  Table 3. There was a 30% 
inc rease  i n  t h e  number of  ang le r s  from 1977 t o  1978 and a 48% inc rease  i n  
t h e  number o f  chinook salmon caught. The inc rease  i n  t h e  chinook ca tch  was 
i n  t h e  lower s e c t i o n  wherc 112 chinook salmon were taken i n  1978, compared 
t o  fou r  i r l  1977. Bet te r  water condi t ions  i n  1978 has  t h e  prime f a c t o r  
a f f e c t i n g  t h e  catch.  The number of  ang le r s  i n  t h e  lower s e c t i o n  increased  
by only  21% over  1977. 

The ca t ch  of  salmon pe r  hour and p e r  ang le r  was down from 1977 because t h e  
c a t c h  of  sockeye salmon was reduced 61%. The escapement of  sockeye salmon 
i n  1978 was considerably below normal. 

Most o f  t h e  a n g l e r s  f i s h i n g  t h e  upper s e c t i o n  o f  t h e  Gulkana River u t i l i z e d  
boats  (Table 4 ) .  In  1978, 41% of  t h e  ang le r s  f l o a t e d  t h e  r i v e r  from Paxson 
Lake t o  Sourdough, a d i s t a n c e  of  SO stream mi les .  Forty-two percent  of  t h e  
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Table 3. Gulkana River Sport  Harvest and E f f o r t  Est imates ,  1976-1978. 
- 

Lower Sec t ion  Middle Sect ion Upper Sect ion A 1 1  S e c t i o n s  
1976 1977 1978 1976 1977 1978 1976 1977 1978 1976 1977 1078 

No. of ang le r s  872 780 942 982 1,550 1,613 867 1,576 2,510 2,721 3,906 5,065 
No, of hours 4,670 3,599 5,326 3,933 4,853 5,362 3,741 9,283 16,718 12,344 17,735 27,406 
Hours per  ang le r  5.36 4.61 5.65 4.01 3.13 3.32 4.31 5.89 6 -66  4.54 4.54 5.41 

Catch 
Chinook 6 2 4 112 70 92 64 164 236 253 296 332 429 
Sockeye 252 224 132 138 236 2 6 317 538 243 707 998 401 
Total salmon 314 228 244 208 328 9 0 481 774 496 1,003 1,330 830 
Rainbow t r o u t  10 0 15 0 10 38 60 94 228 7 0 104 281 

Catch per  ang le r  
Chinook 0.071 0.005 0.119 0.071 0.059 0.040 0.189 0.150 0.101 0.109 0.085 0.085 
Sockeye 0.289 0.287 0.140 0.141 0.152 0.016 0.366 0.341 0.097 0.260 0.256 0.079 
Total salmon 0.360 0.292 L. 259 0.212 0.211 0.056 0.555 0.491 0.198 0.369 0.341 0.164 

Catch per  ang le r  hour 
Chinook 0.013 0.001 0.021 0.018 0.019 0.012 0.044 0.025 0.015 0.024 0.019 0.016 

Sockeye 0.054 0.062 0.025 0.035 0.049 0.004 0.085 0.058 0.015 0.057 0.056 0.015 
Total salmon 0.367 0.063 0.Q46 0.053 0.068 0.017 0.129 0.083 0.030 0.081 0.075 0.031 



Table 4 .  1978 Upper Gulkana River Harvest and Effor t  Estimates by Angler- 
Types. 

Power Other 
F l o a t e r s  Boaters Anglers Tota l  

Angl er-hours  

Hours p e r  angler-day 

Harvest 

King salmon 
Red salmon 
Grayl ing 
Rainbow t r o u t  

Harvest p e r  angler-day 

King salmon 
Red salmon 
Grayling 
Rainbow t r o u t  

Harvest per  angler-hour 

King salmon 
Red salmon 
Grayling 
Rainbow t r o u t  



ang le r s  used power boa ts ,  o r i g i n a t i n g  a t  Sourdough, and t r a v e l e d  upstream 
t o  t h e  West Fork a r e a  t o  f i s h ,  and t h e  remainder of  t h e  ang le r s  f i s h e d  from 
t h e  bank. A s  can be seen i n  Table 4, over  h a l f  (57%) o f  t h e  salmon were 
harvested by ang le r s  us ing  power boa t s ,  3 1 %  by f l o a t  fishermen, and 1 2 %  by 
bank ang le r s .  The ma jo r i t y  of  t h e  g ray l ing  (61%) were taken by f l o a t  
fishermen and power boa ters .  F loa t  fishermen and bank fishermen took 35% 
and 45, r e spec t ive ly .  The prime g ray l ing  f i s h e r y  i s  upstream from t h e  mouth 
of t h e  West Fork, which is  t h e  upstream l i m i t  o f  most power boa t s .  

A review of  t h e  res idency  of ang le r s  us ing  t h e  Gulkana River,  Table 5 ,  shows 
only s l i g h t  changes s ince  1975. There has been a small  i nc rease  i n  t h e  
number of Alaskan communities represented  and a general  decrease i n  t h e  
percentage of  ang le r s  from t h e  Anchorage a rea .  Chinook salmon f i s h e r i e s  
on t h e  Kenai Peninsula  have poss ib ly  a t t r a c t e d  more ang le r s  t o  t h a t  a r e a .  

The s p o r t  ca tch  of  rainbow t r o u t  from t h e  Gulkana River increased  170% i n  
1978 over  1977. The ma jo r i t y  of t h i s  i nc rease  was i n  f i s h  caught i n  t h e  
upper s e c t i o n  by f l o a t  ang le r s  (Table 3 ) .  

Chinook Salmor! Escapement 

Chinook salmon a e r i a l  escapement surveys were conducted on s e l e c t e d  streams 
i n  t h e  upper Copper River dra inage  aga in  i n  1978. Counts made from 1973 
through 1978 a r e  shown i n  Table 6. The Gulkana River i s  t h e  major chinook 
salmon stream i n  t h e  Copper River drainage.  The average annual count from 
1973 through 1978 i s  1,024 salmon, and t h e  1978 enumeration of 1,136 shows 
t h a t  t h e  s tocks  a r e  i n  a s t a b l e  condi t ion .  

Gulkana River Chinook Salmon Lengths and Age S t r u c t u r e  ----- 

In 1978 fo rk  lengths  and s c a l e  samples were taken from 54 chinook salmon 
caught by s p o r t  fishermen. Length range and average l eng th  a r e  compared t o  
d a t a  c o l l e c t e d  s i n c e  1972 and a r e  presented  i n  Table 7. During t h e s e  seven 
years  t h e  average length  of chinook salmon has va r i ed  from 988 t o  1 , O F n  
which i s  i n s i g n i f i c a n t .  The sma l l e s t  chinsmk salmon measured annual ly has 
var ied  from 610 t o  770 mm and t h e  l a r g e s t  from 1,160 t o  1,255 mm. 

'The s c a l e s  c o l l e c t e d  were read and t h e  d a t a  a r e  presented  i n  Figure 3 and 
compared t o  age information secured i n  1975 and 1976. There i s  cons iderable  
f l u c t u a t i o n  i n  t h e  var ious  age groups from year  t o  year ;  however, age group 
1.3 has been c o n s i s t e n t l y  dominant. Data from 1977 was not  used because only 
a few s c a l e  samples were c o l l e c t e d  from chinook salmon. 

Guikana River Grayl ing --- - 

During J u l y  of 1978 t h e  Gulkana River w a s  f l o a t e d  twice  from Paxson Lake t o  
Sourdough t o  c o l l e c t  l eng th  frequency d a t a  on A r c t i c  gray l ing .  These f i s h  
were c o l l e c t e d  by rod and r e e l .  Figure 4 shows t h e  fo rk  l eng th  f requencies  
of the 190 g ray l ing  taken. Table 8 compares t h e  f o r k  length  information 
taken  i n  1978 by a.ngling with d a t a  c o l l e c t e d  from 100 grayl ing  i n  1968. 
From t h i s  information it appears t h a t  t he re  has been no change i n  length  



Table 5. Residency of  Anglers F ish ing  t h e  Gulkana River i n  1975-1978. 

1975 1976 1977 1978 

N o .  of Alaska communities represented  11 15 17 24 

No. of  o t h e r  s t a t e s  represented  19 20 28 27 

NO. of  o t h e r  coun t r i e s  represented  2 2 5 3 

Percent of a n g l e r s  from Alaska 91 9 1 8 7 89 

Percent of ang le r s  from Anchorage 5 5 3 7 33 2 4 

Percent o f  a n g l e r s  from Fairbanks 2 1 3 2 2 0 30 

Table 6. Chinook Salmon Aer i a l  Surveys, IJpper Copper River T r i b u t a r i e s ,  
1973-1978. * 

S t  ream 1973 1974 1975 ** 19.7 6 1977 1978 

Gulkana River 1,060 1,293 740 994 924 1,136 

East  Fork 
Chistochina River  476 138 7 1 289 132 137 

Mendeltna Creek 15 13 NC 35 7 3 5 2 

Kaina Creek 172 55 NC 37 9 1 1 2  5 

Grayling Creek 4 7 0 NC 17 NC 9 2 

* The f i g u r e s  a r e  a c t u a l  counts  and no t  e s t ima te s .  These d a t a  a r e  considered 
a s  minimum escapement f i g u r e s .  

* *  Counting cond i t i ons  i n  1975 were gene ra l ly  poor due t o  h igh ,  muddy water 
during most sf t h e  season. 

NC N o  counts  made. 



Table 7. Lengths of Gulkana River Chinook Salmon, 1972-1978. 

- -- 

Length Average Number 
of F ish  Range Cml Length (mm) Year 

- - 

770-1,160 1,026 19 72 3 3 

Table 8. Length Data from Gulkana River A r c t i c  Grayl ing,  1968-1978. 

Number Length Average 
of Fish  Range Cmm) Length (mm) Year -. 

--- 

3177-425 29 0 1968 100 







f requencies  dur ing  t h e  p a s t  10 years .  The g ray l ing  c o l l e c t e d  i n  1968 and 
1978 were caught from Paxson Lake downstream t o  t h e  falls.  

Valdez Bay Creel  Census 

During 1978 a c r e e l  census o f  s p o r t  fishermen u t i l i z i n g  Valdez Bay was con- 
ducted. Completed ang le r s  were contac ted  a t  t h e  dock ramps and t h e  boat 
launching s i t e .  Harvest and e f f o r t  e s t ima te s  a r e  presented and compared t o  
1974 d a t a  i n  Table 9. The 1974 c r e e l  census was conducted from J u l y  1 
through August 31, while  t h e  1978 census was from June 17 through August 31. 
Although t h e  1978 census was 14 days longer  t han  i n  1974, 23% fewer ang le r s  
were recorded. 

Anglers caught 1,350 more pink salmon than  i n  1974. However, conversely,  
they  caught 4,783 fewer coho salmon i n  1978 than  i n  1974, even though t h e  
escapement was t h e  h ighes t  i n  f i v e  years .  Some ang le r s  f e l t  t h a t  t h e  coho 
salmon d id  not  e n t e r  t h e  s p o r t  f i s h i n g  a r e a  o f  Valdez Bay i n  1978 u n t i l  most 
of t h e  s p o r t  f i s h i n g  had ceased. 

The Commercial F ish  Divis ion r eco rds  show t h t  only 59 coho salmon were 
taken by commercial fishermen i n  t h e  a r e a  j u s t  seaward of  t h a t  p o r t i o n  of 
Valdez Bay u t i l i z e d  exc lus ive ly  by s p o r t  f.ishermen; t h e r e f o r e ,  it i s  
doubtful  t h e  commercial ca t ch  would have been an inf luence  on t h e  low ca t ch  
of  coho salmon by s p o r t  fishermen. 

Table 10 shows t h e  res idency  of  s p o r t  fishermen u t i l i z i n g  Valdez Bay i n  
1978. From t h i s  t a b l e  it can be seen t h a t  t h e r e  was a g r e a t e r  percentage 
of ang le r s  from Valdez i n  t h e  f i s h e r y  than  i n  1971 and 1974. This  may be 
due t o  an inc rease  i n  t h e  popula t ion  o f  Valdez s i n c e  1971. The f i s h e r y  
a t t r a c t e d  s i g n i f i c a n t l y  fewer numbers of out-of-town ang le r s  i n  1978. 

Por t  Valdez Stream Surveys 

Adult salmon counts  i n  t h e  Valdez a rea  were aga in  conducted i n  1978 
('Table 11) .  Figure 5 shows t h e  l o c a t i o n  of  t h e  streams which were 
surveyed. Since t h i s  w a s  an even year, a ].ow run  of pink salmon was 
expected. The d a t a  presented  i n  Table 11 r e f l e c t s  t h i s  p a t t e r n .  The 
coho salmon escapement was t h e  h ighes t  recorded during t h e  6-year per iod .  

Valdez Salmon Enhancement S tud ie s  

The primary l i m i t i n g  f a c t o r  on coho salmon product ion i n  t h e  Valdez a r e a  i s  
t h e  lack  of  n a t u r a l  waters t h a t  w i l l  overwinter  smolt.  

In  1978 s t u d i e s  were conducted t o  determine t h e  f e a s i b i l i t y  of  r e a r i n g  smolt 
i n  t he  Valdez sewer lagoon system. 

T h e  sewer lagoon system is  comprised of  t h r e e  c e l l s  (Figure 6) .  Coho salmon 
smolts were t rapped i n  t h e  Robe River i n  June and t r ansp lan ted  t o  l i v e  c a r s  
i n  c e l l s  2 and 3 .  C e l l  No. I was not  used because it conta ins  raw sewage. 
C i ty  of Valdez personnel  monitor t h e  d isso lved  oxygen concent ra t ions  a t  t h e  



Table 9. A Comparison of Valdez Bay Sport  F ish  Effort and Harvest 
Est imates ,  1974 and 1978. 

---- 

1974 -- 
2975 

Angler days 9,708 7,462 

Angler hours 46,905 44,566 

Hours pe r  ang le r  4.83 5.97 

To ta l  pink salmon 6,142 7,492 

Total  coho salmon 6,750 1,967 

Tota l  chum salmon 463 1,239 

Pink salmon p e r  hour 0.131 0.168 

Coho salmon p e r  hour 0.144 0.044 

Chum salmon p e r  hour 0.010 0.028 

A l l  salmon pe r  hour 0.285 0.240 

Table 10. A Comparison o f  the  Residency of Sp0.r.t Fishermen, Valdez Bay, 
1971, 1974 and 1978. 

Residency 
Percent of Fishermen 

1971 1974 1978 

Valdez 3 2 37 5 3 

Fairbanks 23 2 5 

Anchorage 12 4 

Remainder o f  Alaska 5 8 17 9 

Non r e s i d e n t  ' 10 11 9 









o u t l e t  o f  c e l l  No* 3 d a i l y .  Continuous flows of  a e r i a t e d  water  flow through 
t h e  system which has a h igh  popula t ion  of  daphnia sp . ,  a good food f o r  
smolt.  Use of c e l l  No. 3 was discont inued i n  J u l y  because o f  a ch lo r ina t ion  
t reatment  added between c e l l s  2 and 3.  A s tandard  hach f i e l d  k i t  was used 
t o  determine t h e  7 ppm disso lved  oxygen concent ra t ions  found i n  c e l l  No. 2 .  
Conditions remained favorable  i n  c e l l  No. 2 through June; however, water 
temperatcres  began t o  r i s e  i.n July.  In  August an e l e c t r i c a l  power outage 
caused t h e  a e r i a t o r s  t o  shut  down. High water temperatures  (up t o  1 8 ' ~ )  
and low d isso lved  oxygen concent ra t ions  were l e t h a l  f o r  t h e  coho smolt.  

I t  i s  apparent  from t h i s  s tudy  t h a t  very l i t t l e  p o t e n t i a l  e x i s t s  f o r  using 
t h e  sewer lagoon system a s  a coho salmon smolt r e a r i n g  s i t e .  High summer 
water temperatures ,  t h e  undependabi l i ty  of  t h e  a e r i a t i o n  system and d a i l y  
c l o r i n a t i o n  t rea tments  a r e  t h e  primary f a c t o r s  which would be de t r imenta l  
t o  a smolt r e a r i n g  program. 

Robe Lake I n v e s t i ~ a t i o n s  

Robe Lake, loca ted  near  Valdez, i s  an eu thropic  l ake  with a su r f ace  a r e a  of 
600 ac re s  and a maximum depth of  15  f e e t .  The average depth i s  8 f e e t  and 
t h e  su r f ace  a r e a  i s  r a p i d l y  being reduced by p e r i p h e r a l  weed growth. The 
l ake  i s  fed by t h r e e  small t r i b u t a r i e s ,  o f  which Corbin Creek i s  t h e  l a r g e s t  

k i i s to r i ca l ly  Robe Lake was a major sockeye salmon producer.  A t  t h e  p re sen t  
t ime t h e  l ake  r ece ives  an average annual run of  approximately 5,000 sockeye 
salmon and 2,500 coho salmon. Dolly Varden and th reesp ine  s t i ck l eback  a r e  
a l s o  p re sen t  i n  l a r g e  numbers. 

Previous s t u d i e s  o f  Robe Lake revealed t h a t  low d isso lved  oxygen concen- 
t r a t i o n s  during t h e  win ter  may be l i m i t i n g  t h e  amount o f  r e a r i n g  a r e a  f o r  
j uven i l e  coho salmon. These low D.O. coricentrat ions a r e  due t o  t h e  shallow- 
ness  o f  t h e  lake ,  l a r g e  amounts of  decaying vege ta t ion  and low winter  i n -  
flow o f  water.  Various proposa ls  have been made t o  enhance salmon popula- 
t i o n s  of  t h i s  system. These inc lude  (1) dredging t h e  l a k e  t o  i nc rease  t h e  
depth and reduce t h e  growth of vege ta t ion ,  (2)  d i v e r t i n g  p a r t  o f  Corbin 
Creek Robe so  t h a t  it could e n t e r  t h e  l ake  near  t h e  c e n t e r  o f  t h e  e a s t  
shore t o  i nc rease  t h e  d i s t a n c e  from t h e  i n l e t  t o  t h e  o u t l e t  and inc rease  
t h e  a r e a  of  water c i r c u l a t i o n ,  (3)  d i v e r t  p a r t  o f  Corbin Creek Glac ier  
i n t o  Corbin Creek Robe t o  i nc rease  t h e  amount o f  water  e n t e r i n g  t h e  lake ,  
(4)  an aqua t i c  vege ta t ion  con t ro l  program which could inc rease  win te r  D.O. 
concent ra t ions ,  and (5) a s t i ck l eback  con t ro l  proglam t o  reduce t h e  com- 
p e t i r i o n  f o r  space, food and oxygen. 

During t h e  win ter  o f  1977-78 s t u d i e s  were i n i t i a t e d  t o  determine t h e  
f e a s i b i l i t y  of t h e  enhancement proposa ls .  

Inves t iga t ions  were conducted on t h e  Robe Lake system which inc ludes  Corbin 
Creek Glac ier ,  Corbin Creek Robe, Brownie Creek, Robe River,  and Robe Lake, 
(Figure 7 ) .  



Figure 7 . Locations of 1974 and 1978 D.O. Sites & 1978 Fish Trapping 
Sites. 



Minnow t r a p s  were used t o  ca t ch  juven i l e  coho salmon, Dolly Varden, and 
th reesp ine  s t i ck l eback .  These t r a p s  were s e t  a t  va r ious  loca t ions  i n  t h e  
l ake  and s treams (Figure 7 ) .  The r e s u l t s  of t h i s  t r app ing  a r e  presented 
i n  Tables 12 and 13. Juven i l e  coho salmon were caught i n  a l l  bu t  f i v e  of 
t h e  t r a p s  s e t .  Where t r a p s  were s e t  a t  d i f f e r e n t  l e v e l s ,  t h e  upper t r a p s  
u sua l ly  caught more coho salmon. This  was due t o  b e t t e r  d i sso lved  oxygen 
condi t ions  i n  t h e  upper l e v e l s  of  t h e  lake.  

Juven i l e  coho salmon were aged us ing  s c a l e  samples. Age O+ f i s h  ranged i n  
fork  l eng th  from 41 t o  77 mm and averaged 60 mm. The Age 1+ coho salmon 
averaged 93 mm and ranged from 80 mm t o  121 mm i n  fork  length .  In  1973, 
35 a d u l t  coho salmon taken from Corbin Creek were Age 2.1. Adult coho 
salmon caught i n  Valdez Bay i n  1978 were a l s o  Age 2.1. 

Although up t o  5,000 sockeye salmon spawn annual ly  i n  Brownie Creek, no 
juven i l e s  were taken by t r a p s  i n  t h e  creek.  However, juveni le  sockeye were 
taken with t r a p s  i n  Robe River during June 1978. Adult sockeye salmon taken 
from Robe Lake were found t o  be Age 1.2.  

Dissolved oxygen de termina t ions  were taken a t  fou r  l o c a t i o n s  i n  Robe Lake. 
This  information i s  presented and compared t o  1974 f ind ings  i n  Table 14. 
The r e s u l t s  of D.O.  de te rmina t ions  made in  1978 d i d  not  agree  i n  a l l  cases  
with t h e  r e s u l t s  of  1974 determinat ions.  For example, S t a t i o n  C had very 
low D.O. concent ra t ions  (1.0 ppm) throughout t h e  win ter  of  1974. D.O. 
determinat ions made i n  1978 a t  S t a t i o n  9, ad jacent  t o  S t a t i o n  C,  (Figure 7)  
showed 5 ppm. These d i f f e r ences  were due t o  t h e  d i f f e r e n c e s  i n  t h e  i c e  
th ickness .  During 1978 i n v e s t i g a t i o n s  t h e  i c e  was very  t h i n  and t h e r e  
were many open holes .  These condi t ions  made a d d i t i o n a l  d i sso lved  oxygen 
s t u d i e s  on Robe Lake unsafe.  

The a reas  of Corbin Creek Robe and Brownie Creek u t i l i z e d  f o r  salmon spawn- 
ing were v i s u a l l y  checked. Flow measurements were no t  p o s s i b l e  because 50% 
t o  90% of t h e  stream was covered wi th  snow. The volume of  water i n  Cnrbin 
Creek Robe appeared t o  be l e s s  than  h a l f  t h e  flow observed i n  October,  l Q 7 7 .  

Corbin Creek Glac ier  was checked a t  t h e  d ike  and was found t o  be completely 
dewatered. Observations made a t  t h i s  s i t e  i n  May, 1973, r e ~ r e a l e d  t h e  same 
s i t u a t i o n .  

From t h e s e  f i n d i n g s  it i s  apparent  t h a t  t h e r e  i s  no water t o  d i v e r t  i n t o  
Robe Lake from Corbin Creek Glac i e r  during t h e  win ter .  

The r e s u l t s  of f i s h  t rapping  showed t h a t  coho salmon were found d i s t r i b u t e d  
throughout t h e  lake .  With only one except ion,  more coho salmon were taken 
i n  t h e  upper t r a p s  than  i n  t h e  deeper ones. This  i s  due t o  t h e  g r e a t e r  
amounts of  d i sso lved  oxygen a t  t h e  upper water l e v e l s .  

I t  i s  apparent  t h a t  i n  some years ,  such a s  1978, when t h e  i c e  was t h i n  and 
open holes  e x i s t e d  on t h e  lake ,  D.O. l e v e l s  were high enough t o  s u s t a i n  
coho salmon popula t ions  i n  most of Robe Lake. During o t h e r  years  i c e  
condi t ions  a r e  such t h a t  on ly  po r t ions  of t h e  l ake  have D.O. concent ra t ions  
high enough t o  accommodate r e a r i n g  coho salmon. 



Table 1 2 .  Resul t s  of F ish  Trapping, Robe Lake, 1978. * 

Trap Number Number 
S e t  Depth Coho Dolly Nimib er  
Number ( f e e t )  Sa lmon V a ~ d e n  St ick leback  Hours 

Trap l a s t  under Ice .  

3 7 1 2  

* Minnow t r a p  used, 16" long, 9" diameter ,  27" circumference, 3/4" 
en t rance  hole .  

S e t  Number with a lphabe t i ca l  des igna t ion  of U is f o r  upper t r a p  and L i s  
f o r  lower t r a p .  



Table i3.  Resu l t s  o f  F i sh  Trapping, Corbin Creek, Brownie Creek, Robe River and Estimated V e l o c i t i e s ,  
1978. 

Location 
S i l v e r  Dolly Hours 
Salmon Varden S t i ck l eback  Trap S e t  Flow 

Corbin Creek 

100 yds. below Lehfe ld t  34 
proposed r e r o u t e  

G proposed r e r o u t e  15  

100  yds. above 
proposed r e r o u t e  

;09 yds. above proposed 4 
r e r o u t e  

Slough .Area 500 yds.  24 
ilpstream prcposed r e r o u t e  

1,000 yds.  upstream 17 
proposed r e r o u t e  

Brownie Creek 

J ; t .  of Lehfe ld t  t r a i l  0 
f, Brownie Creek 

30C yds. upstream j c t .  3 
1 f Lehfeldt  t r a i l  

000 yds.  upstream j c t .  10 
o f  Lehfe ld t  t r a i l  

Robe River 

100 yds. downstream 5 4 36 
Kobe Lake 

300 yds. downstream 79 36 
from Robe Lake 

Fool above highway 0 0 
c u l v e r t  

-r 
3 yds .  downstream 0 0 

hlghway c u l v e r t  

Es t imate  l e s s  
than 1 CFS 

Est imate  l e s s  
than 1 CFS 

Est imate  l e s s  
than 1 CFS 

Est imate  l e s s  
t han  1 CFS 

Less t han  
1 CFS 

Less than 
1 CFS 

Est imate  3 CFS 

Est imate  3 CFS 

Est imate  B rFS  

18.5 no flow e s t i m a t e  

18.0 No flow es t ima te  

20.0 No flow es t lma te  

20.0 No flow es t ima te  



Table 14. Comparison of 1974 and 1978 Robe Lake Dissolved Oxygen. 

Date 
I ce  Depth Depth of Snow 

S t a t  ion  ( In -  > Sample of Depth 
D.O./ 

PPM 

January 8, 1974 A 
B 
C 

January 27, 1974 A 
B 
C 

February 27, 1974 A 
A 
B 
B 
C 

March 22, 1974 A 
A 
B 
B 

March 1, 1978 2 
3 
7 
9 

* 1978 D.O. Locations a r e  same locat ions  as f i s h  trapping.  



During a stream survey of Corbin Creek i n  October, 1977, it was found t h a t  
80% of t h e  spawning coho salmon were below t h e  proposed d ivers ion  s i t e .  
This s i t e  appears t o  be the  most l o g i c a l  p lace  t o  put  i n  a  d ivers ion ,  but 
the  r i s k  of los ing  t h e  e x i s t i n g  run of  coho salmon i s  too g rea t  t o  consider 
t h i s  proposal.  

From t h e  r e s u l t s  of t h i s  study it is apparent t h a t  t h e  two stream divers ion  
proposals a r e  not  f e a s i b l e .  The t h i r d  proposal,  which is  t o  dredge and 
deepen t h e  lake ,  was not  considered i n  t h i s  study. 

The proposal t o  con t ro l  vegeta t ion  was a l s o  not  considered. The use of 
herbic ides  i s  very s t rongly  regula ted  by t h e  S t a t e  and t h e  Federal Govern- 
ment, and such a program would only produce temporary o r  shor t  term r e s u l t s .  

A reduct ion i n  the  Robe Lake system's s t ick leback populat ion could reduce 
competition f o r  space, food, and d issolved oxygen. However, it i s  con- 
s idered  impossible t o  e l iminate  a l l  t h e  s , t ickleback i n  t h e  system because 
of t h e  l a r g e  swampy areas .  Previous at tempts a t  s t ick leback cont ro l  i n  Alaska 
have gene ra l ly  proven t o  be ine f fec t ive  and c o s t l y ,  even i n  good s i t u a t i o n s .  

Habitat  Protec t ion  Inves t i ea t ion  

Construction p lans  f o r  a  hydroelec t r ic  complex a t  Solomon Gulch Creek near  
Valdez, and an e l e c t r i c  t ransmission l i n e  between Valdez and Glennallen, 
were reviewed p e r i o d i c a l l y  with t h e  p r o j e c t  designers  and engineers t o  
insu re  adequate p ro tec t ion  t o  f i s h  s tocks .  

Five Department of Transportat ion highway p r o j e c t s  were reviewed and 
monitored. 

A water cont ro l  s t r u c t u r e  f o r  Tolsona Lake was designed and t h e  cons t ruc t ion  
and i n s t a l l a t i o n  was monitored. Tolsona Lake i s  important a s  a  grayl ing 
spor t  f i s h e r y  and i s  t h e  source of grayl ing  eggs f o r  s tatewide d i s t r i b u t i o n .  
The previous water cont ro l  s t r u c t u r e  was not  capable of maintaining lake 
water l e v e l s  necessary t o  s u s t a i n  f i s h  l i f e  d u r l ~ g  winter months. 
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